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(54)Title: ARYL (SULFIDE, SULFOXIDE AND SULFONE) DERIVATIVES AND DRUGS CONTAINING THE SAME AS 
THE ACTIVE INGREDIENT 

(57) Abstract 

Novel aryl (sulfide, sulfoxide and 
sulfone) derivatives represented by general 
formula (I) or salts thereof; and drugs 
containing the same as the active ingredient 
wherein R 1 represents H or alky I; R 2 
represents COOR 7 or CONHOR 1 ; E 
represents -CONR 9 -NR 9 CO-, -OCO-, 
-COO-, -CH 2 -O-, -(CH 2 ) 2 vinylene or 
ethynylenc; J represents a single bond or 
alkylene; A represents H, alkyl, Ar or alkyl 
-OH; R 3 and R 4 represent each H, alkyl, 
COOR 19 , hydroxy, -NR 20 R 21 , (a), Ar 1 , etc.; 
and R 5 and R 6 represent each H or methyl. 
These compounds inhibit matrix 
metalloproteinases and are useful in preventing 
and/or treating various diseases such as 
rheumatism, osteoarthritis, pathologic bone 

resorption, osteoporosis, periodontal diseases, interstitial nephritis, arteriosclerosis, pulmonary emphysema, hepatic cirrhosis, corneal injury, 
autoimmune diseases, diseases caused by the liberation or infiltration of leukocytic cells into blood vessels, and neovascularization. 
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TLClRf 0.71 (^*if> : §fcgp^;u=4 : 1 ) , 

NM R (CDCI3) : 6 7.46-7.30 (7H, m), 6.90 (2H, d. J=9.0Hz), 5.04 (2H, s), 3.00 
(2H, t, J=7.6Hz), 2.46 (2H, t. J=7.6Hz). 1.44 (9H, s)„ 

3- [4- (s<> V* J )\/T < S) 7 — )V7,)\>-7 4 — )V] ?U\£?t^& t _ 
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miMW 2 tMKj&L (7 14mg)O^DD*U (7ral) 

m-?ooig£,g.#® (4 9 3 mg) %mz.s lfi-C30^I#Lf:o StD 

T^14^ 3 Sr ; ti"'&^^t'&^ (6 1 6mg) 

tlc : R f 0.37 (^dd^w : * ? ;-)v= l 9 : l ) , 

NMR (CDCI 3 ) I 58.17 (1H, s), 7.94-7.86 (2H, m), 7.85 (2H. d, J=8.8Hz), 7.61 

(2H, d, J=8.8Hz), 7.57-7.46 (3H, m), 3.15 (1H, ddd, J=6.6Hz, 8.8Hz, 13.2Hz), 
2.93 (1H, ddd, J=5.8Hz, 8.2Hz, 13.2Hz), 2.73 (1H, ddd, J=6.6Hz, 8.2Hz, 
14.4Hz). 2.43 (1H, ddd. J=5.8Hz. 8.8Hz, 14.4Hz), 1.43 (9H, s)o 

3 _ [ 4 _ (/^>>//f^T^) 7 jL-;i/*;i/#-;i/] -7*n if* t - 7 




mtkm2x-m&L?zit&yv (7i4mg) (nm&it&tm (2 mi) , r-tb 

(2ml) is J: IF* (4 m 1 ) Oii^Mic, T /l/^M&T* i§- 
3?f{t& • 2**0% (9 5 8mg) i5 i^HiS'ft^T--^ A • Tfcftl^ (8mg) 
fcjjpx., ^•C2B#WiE^L^o RJS^t/lCTK^JUnx, iS|if)H?«mJL 

% ( 7 3 0 m g ) **#fco 
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T L c : R f 0.20 y : ftg?x-?-;u= 7:3), 

NMR (CDCI 3 ) 1 5 8.1 1 (1H, s). 7.94-7.86 (6H, m), 7.65-7.47 (3H, m), 3.37 (2H, 

t, J=7.4 Hz), 2.65 (2H, t, J=7.4 Hz), 1 .41(9H,s)o 

5 <aW5 QJ -5 (2) 

0 3- [4- (^>y>t + v) 7x^,1^^-;!/] -fu fcf * t-T-?- 



15 TLC : R f 0.33 : fifc&J-^=7 : 3) , 

NMR (CDCI 3 ) I 8 7.83 (2H, d, J=9.2Hz), 7.42-7.32 (5H, m), 7.09 (2H, d, 
J=9.2Hz), 5.14 (2H, s), 3.34 (2H, t, J=7.4Hz), 2.64 (2H, t, J=7.4Hz) e 

20 2 -^>v/W-3- (4-7D^7x-WH^jl/) yDft^ t - ~7 
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tlc : R f 0.30 : fm.^^=A : 1 ) , 

NMR (CDCI3) :8 7.69 (2H, d, J=8.8Hz). 7.67 (2H, d, J=8.8Hz). 7.30-7.20 (3H, 
5 m), 7.07 (2H, S). 3.63 (1H, m), 3.10-2.90 (3H, m), 2.90 (1H, m), 1.33 (9H, s)o 

%$mm 1 

2 - *1-)\>—z - [4- (f^^tn^^^^^-^t^v) "7 i-rt'-f- 




Hifefll 1(2) "Cfgit LTt^tJ (1.50 g ) tf^b^ f - (10ml) 
fc, T^rf^H^CF, - 7 SlCetf'J i>> (1.13 ml) £ «fc £>*MtK h V ~7 
15 *n * * >X)\s*>& (1.13 ml) JiTU:. a-&»**SiaT 2 B#Ug#fc# 

Ltzo Kfcm.&m^&n&&&m-r y u (2 0 m 1 ) *aDx, 

20 xf;i/= 1 9:1) -C^LTTlBO^ia^^i-^^S'fl:^ (2.05 g) * 
TLC : Rf 0.29 (^4Mf-> : gfc®x^;i/ = 19:1), 

NMR (CDCI 3 +CCI 4 (5 7®)) I 8 7.40 (2H, d. J=9.0Hz). 7.19 (2H. d. J=9.0Hz), 
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3.24 (1H, dd. J=1 3.2Hz, 7.3Hz), 2.91 (1H,dd, J=13.2Hz, 6.8Hz), 2.59 (1H, m), 
1 .45 (9H, s), 1 .24 (3H, d, J=6.8Hz) 0 

2 3 - ( 4 - 7fr*u * 9 yxW-jl't^i'7x-WJH 



10 tMLfcft** (loo g ) ^m^xmmms tmffi.v>mftz lt 

TfBO!fcttH*#-r«*«to&«» (7 4 8mg) 
mp : 5 OTC, 

T L c : R f o.57 {^Ws : iMfcx.?-ji/= 9:i), 

NMR (CDCI 3 + CCI 4 (5 7$)) : S 8.05 (2H, d. J=8.6Hz). 7.49 (2H, d. J=8.6Hz), 
15 3.71 (1 H, dd. J=1 4.2Hz, 7.6Hz), 3.06 (1 H, dd, J=1 4.2Hz, 5.1 Hz), 2.96 (1 H, m), 
1.42 (9H, s), 1.31 (3H. d. J=7.2Hz)» 

mu ms 

3- (4 -70^7 jc-;p*;u*-;u) 7ot>>^ t-7f^x^r^ 

20 



4 - 7D*7x-^^7-f >Kt h V «> A (7 2 9mg) , 2 -7d^- 
^86 t -^-f-^^^r^ (4 3 9jk 1) , 9 5%.x*y -;U (4ml) is X 
(3 7 2^1) 1 2 B#Hl«#Lfc. SfeK, ffi^K 





- WO 97/49679 PCT/JP97/02200 

2 _ T'n^.r. ;ug£ (2.20ml) SriJUx.* 4 L£ 0 

^Stt^ (8 7 2mg) ZntZa 
5 mp : l o 5*c, 

T L c : R f 0.31 ('s** > : gfc®.x-?-;w= 4:1), 

NMR (CDCI 3 +CCI 4 (5T$)) 1 87.78(2H,d. J=8.8Hz), 7.72 (2H,d. J=8.8Hz), 
3.38 (2H, t, J=7.3Hz), 2.65 (2H, t, J=7.3Hz). 1.40 (9H. s)o 

10 &mm7 




m^M2-CM&Ltzit&® ( 4 3 2 mg) *5 «t V 4 — x*- - * h > 
( 1 3 3 [x 1 ) -b h- h U >V (1 Oml) Y§ifc^ h 'J ?x-^*^7 
> (3 1 m g) . b Uif*7? > (2ml) , 3 -MfciS ( 8m g) 
1 (4 3mg) *«StCjffl£/wo 3B#F«SJjtifoL, 

20 »«iLfc. W*7^o7h^ 7 7^ : »B6^^=i 7 : 

3) tilLT«^» (3 7 6mg) ycn&& L X T 

tBW«rt&fi*#i-*«®ffc'&S9 ( 2 2 7 mg) fcftfco 
TLClRf 0.41 (^**> : IH*J-*->l'«4 : 1) * 

NMR (CDCI 3 +CCI 4 (5T®)) I 8 7.88 (2H, d, J=8.6Hz), 7.67 (2H, d, J=8.6Hz), 
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7.45 (2H, d, J=8.3Hz), 7.19 (2H, d, J=8.3Hz), 3.68 (1H, dd, J=13.9Hz, 7.1Hz), 
3.01 (1H, dd, J=13.9Hz, 5.4Hz). 2.89 (1H, m), 1.42 (9H, s). 1.29 (3H, d, 
J=7.2Hz) 0 

mmmi qj -7 (_5j 

3- [4- (1 7 3L->],x)i, -7a\£7t->& t-y?- 




T L C : R f 0.38 (^*+f-> : ftKxf^=6 : 1 ) , 

NMR (CDCI 3 +CCI 4 ( 5 ffi)) IS 7.81 (2H, d, J=8.6Hz), 7.55 (2H, d, J=8.6Hz), 
3.37 (2H.t, J=7.6Hz),2.64 (2H, t, J=7.6Hz), 2.44 (2H. t, J=7.1Hz), 1.59 (2H, m), 
1.20-1.50 (4H, m), 1.41 (9H, s), 0.93 (3H, t, J=6.8Hz) 0 

(?.) 

3- [4- (7x-;l'Xf - 7^— )l<X)l,* — )V] yDt'^-V^ t _ y 
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TLC : Rf 0.59 : tt»-*-*-A'=4 : 1) , 

NMR (CDCI 3 ) 1 8 7.89 (2H, d, J=8.7H). 7.70 (2H, d, J=8.7Hz), 7.58-7.53 (2H. 
m), 7.40-7.37 (3H. m). 3.40 (2H, t, J=7.8Hz), 2.67 (2H, t, J=7.8Hz), 1.41 (9H, s)o 

Sg*fc0ll7 (3) 

3 _ [ 4 - (2 — tf 'J y /I/ jl ju) 7x-;i'^;i'*-^] yntit^K 



TLClRf 0.34 I ftKif^= 1 I 1 ) * 

NMR (CDCI3) : 5 8.65 (1H, m), 7.92 (2H, d. J=8.6H), 7.78 (2H, d, J=8.6H), 7.70 
(1H, m), 7.56 (1H, m), 7.31 (1H, m), 3.42 (2H, m), 2.69 (2H, m), 1.42 (9H, s)o 

mmM7 (4) 

3 - [4- (4-> (.^y7x-;i/xf^;i/) -Tovf* 
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H3CO 




TLClRf 0.15 (^**t> : mSL^^=A : 1 ) 

NMR (CDCI 3 ) : 8 7.87 (2H, d, J=8.6H), 7.66 (2H, d. J-8.6H), 7.49 (2H, d, 
5 J=8.8H), 6.90 (2H, d, J=8.8H), 3.85 (3H, s), 3.40 (2H, m). 2.66 (2H, m), 1.41 
(9H, s) 0 

2-^>v;P-3- [4- (4-h»J^if-Jl/) 7x;;w^*;)i,] -?u 
10 \£*>m t-y^jUJ^XTrfr 



T L C : R f 0.19 (^*HJ- > : gfe$JL^;U= 4:1). 

NMR (CDCI3) : 5 7.81 (2H. d, J=8.6Hz), 7.64 (2H, d, J=8.6Hz), 7.45 (2H, d, 

J=8.1Hz),7.30-7.15 (5H, m). 7.08 (2H, m), 3.64 (1H, m), 3.15-2.75 (4H. m), 2.40 
(3H, s), 1.34 (9H. s)o 
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OH 



5 %mm2 •CiHatLfcft'fr* (5 6 Omg) OPJ7^taftK (5ml) 

(4 4 Omg) £*#7t 0 
TLC I R f 0.19 (?on*;bA : pt^y-^=9 : 1) , 
10 NMR (DMSO-d 6 ) : 5 12.80-11.80 (1H, br.s). 10.30 (1H, s), 7.95 (2H, dd, 
J=2.0Hz, 8.2Hz), 7.77 (2H, d, J=8.8Hz), 7.65-7.47 (3H, m), 7.36 (2H, d, 
J=8.8Hz), 3.09 (2H, t, J=7.4Hz), 2.50 (2H, t, J=7.4Hz) c 

mmwz (i) ~b (i i) 

15 HJftfflMs 5, 5 (1), 7, 7(1), 7 (2), 7 (3), 7 (4), 

7 (5) tfziti (4) -?$i&Ltzit&v>)zm\<\ nmmatfmnmp (& 

20 &mmz (i) 

3- [4- 4 )V7 < J) 7i-H;i'7^-Jl'] 7ut'^>K 



O 



ti 
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tlc : Rf 0.26 (?dd*m : * * : j&&= 9 0:10:1), 

NMR (DMSO-d 6 ) :8 12.80-11.80 (1H, br.s), 10.52 (1H, s), 8.01 (2H, d, 
J=8.8Hz), 7.99-7.93 (2H, m), 7.64 (2H, d, J=8.8Hz), 7.62-7.50 (3H, m), 3.20 
(1H, ddd. J=6.8. 8.2, 13.6Hz), 2.95 (1H, ddd, J=6.2,8.2,13.6Hz), 2.58 (1H, ddd, 
J=6.8,8.2,16.8Hz), 2.33 (1H, ddd, J=6.2,8.2,16.8Hz) 0 

3- [4- (^>'/>f;U7^) 7i-;^^*;ji/] •/Dt't>K 



TLC : R f 0.33 (^OD*;^ ; > ? y -;u ; 8fc$= 9 0 : 1 0 : 1 ) , 
NMR (DMSO-d 6 ) : 8 13.20-11.80 (1H, br.s), 10.68 (1H, s), 8.07 (2H, d, 
J=8.8Hz), 7.98 (2H, dd, J=1.8, 8.2Hz), 7.87 (2H, d, J=8.8Hz), 7.70-7.50 (3H, m), 
3.48 (2H, t, J=7.2Hz), 2.53 (2H. t, J=7.2Hz)„ 

3- [4- (^>-;H + y) "7^ — yofc?5j->& 




T L C : R f 0.63 (^on^M ; * 9 ; - )V ; gfc$ = 90: 10: 1) , 
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NM R (DMSO-d 6 ) 1 6 12.70-12.40 (1H, br.s), 7.82 (2H, d, J=8.8Hz), 7.52-7.30 
(5H, m), 7.28-7.20 (2H, d, J=8.8Hz), 5.22 (2H. s), 3.46 (2H, t, J=7.4Hz), 2.50 
(2H, t, J=7.4Hz) 0 

2 3 - [4- (4 - h »J;1/#;UjK— 7 jl — ;u] 




10 

TLC : R f 0.33 (?od*w : * * : 8fci&=4 o : l : 0.2) , 

NMR (DMSO-d s +CCI 4 ( 5 ffi)) I 5 12.58 (1H, s), 7.97 (2H. d, J=7.8Hz). 7.84 
(2H, d, J=8.1Hz), 7.54 (2H, d. J=8.1Hz), 7.36 (2H, d, J=7.8Hz), 3.60 (1H, dd, 
J=14.2, 6.8Hz), 3.39 (1H, dd, J=14.2, 5.4Hz), 2.68 (1H, m), 2.39 (3H, s), 1.17 
15 (3H, d, J=7.1Hz) 0 

mmwQ (5) 

2 - ;u - 3 - [4- (4-h'J^xf-;i/) 7x-f^jb*-;i'] ^oii 
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TLC : R f 0.35 (^nn^A : * 9 1 0 : 1 ) 

NMR (DMSO-d 6 +CCI 4 ( 5 M)) : 8 12.57 (1H, s). 7.91 (2H, d, J=8.6Hz), 7.79 
(2H, d, J=8.6Hz), 7.50 (2H, d, J=8.3Hz), 7.27 (2H, d, J=8.3Hz), 3.66 (1H, dd. 
J=14.4, 7.3Hz), 3.44 (1H, dd, J=14.4, 5.4Hz), 2.70 (1H, m), 2.36 (3H, s), 1.18 
(3H, d, J=7.1Hz)o 

3- [4- ( 1 7 •/otf^^g? 



mp : 1 22-1 23t, 

tlc : R f o.78 (^dd*w : * * ;-)\, : gfc&=9 : 1 : 0.5) , 

NMR (DMSO-d 6 +CCI 4 ( 5 ffi)) 18 12.54 (1H. s), 7.84 (2H, d, J=8.2Hz), 7.63 
(2H, d, J=8.2Hz). 3.52 (2H, t, J=7.4Hz), 2.40-2.60 (4H, m), 1.57 (2H, m), 1.37 
(4H, m), 0.90 (3H, t, J=7.0Hz) o 

3- [4- {~7 — 7j-^^JI/;J-^;1/] :/n fcf ;J- >g£ 
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TLC : R f 0.47 (?ou*>ua : * *? ;-)\,= a : l) , 
NMR (DMSOde) ' 5 12.49 (1H, br.s), 7.93 (2H. d, J=8.5Hz), 7.78 (2H, d. 
J=8.5Hz), 7.61-7.56 (2H, m), 7.55-7.42 (3H, m), 3.52 (2H, t, J=7.3Hz), 2.56 (2H, 
t, J=7.3Hz) 0 




10 

TLC : R f 0.39 (^ou*m : ^ :Bfc&= ioo: io: l), 

NMR (CDCI 3 +CD 3 OD(3^)) I 6 8.63 (1H, m), 7.94 (2H, d, J=8.6Hz), 7.83- 
7.73 (3H, m). 7.60 (1H, m), 7.36 (1H, m), 3.47 (2H, m), 2.75 (2H, m) c 

is mmm& o) 

3 - [4- (4-^ F + y7i- )V3LJ- =. )V) 7x-JU7, — -fu\£* 




TLC : R f 0.42 (?nu*;i/A : > ? ;->u ioo: l o : l) , 
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NMR (CDCI 3 + CD 3 OD ( 3 ffi)) IS 7.87 (2H, d, J=8.6Hz), 7.66 (2H, d, J=8.6Hz), 
7.50 (2H. d, J=9.0Hz), 6.91 (2H, d. J=9.0Hz), 3.85 (3H, s), 3.44 (2H. m). 2.73 
(2H, m) 0 

2-s<>lS)U-3- [4- (4 - h U )V3-+=.A,) 7xr;^^-;u] -fa 



TLC ! R f 0.45 (^nn*;UA : j*?S-)U : HJ=8S= 10 0:10:1), 
NMR (CDCI 3 +CD 3 OD ( 3 ffi)) IS 7.77 <2H, d, J=8.6Hz), 7.62 (2H, d, J=8.6Hz), 
7.45 (2H, d, J=8.1 Hz), 7.30-7.15 (5H, m), 7.04 (2H, m), 3.67 (1 H. m) f 3.15-3.05 
(3H, m), 2.82 (1H, m), 2.40 (3H, s) 0 



T L C : R f 0.48 (?nn*jK : * ? y -)V= l o : 1 ) 

NMR (CDCI 3 ) : 5 7.39 (2H, d, J=8.8Hz), 6.85 (2H. d, J=8.8Hz), 3.80 (3H. s). 
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3.04 (2H, t, J=7.2Hz), 2.61 (2H, t, J=7.2Hz)o 

5 



^ife^!l8 (11) ■e»jfiU/ifb'fr ! » (1.00 g) ODMF (2 0ml) 
t ^y 7 ^ >£®£ (6 5 2mg) , b 'Jif^T? > (0.8 ml), 
10 1 _ i ^;i,_3_ (3-y^f;i/7<y^nf;u) K (EDO 

jtgffitfS (9 9 5mg) iSi^l-tKo + y^^yhVT/-^ (HOBt) 
jtfm (7 9 5mg) *0t:-r*PXL7t:o «^j*Sia-Cl 6l*M«»L)to R 

15 'ik, mWk^XVXT<0®&&**i°?2>&mt4t® (1-35 g) 

tlc : Rf 0.76 (? dd*w : ^ * y -;i/= 10 : l) . 

3£*fcgll9 LP 

N-^> y^t^->-3 - (4-^h*->7x^f*) 7*D^V7 5K 

20 



H*fe^0 8 (11) -emjkLTzlt&Vd (3 0 0mg) 13 J: ^ > S»l/**v 7 
5^ffiBWa (2 7 1mg) HJfc«9 tPI»0»f^S:LrJ2lTO»tt 

25 1fi£#-f ^lififl:^ (4 2 3 mg) 
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TLC : R f 0.65 (^DD^M^^-j^io: 1 ) „ 

NM R (DMSO-d«) : 5 7.38 (5H, m), 7.33 (2H, d, J=8.6Hz), 6.91 (2H, d. J=8.6Hz), 

4.77 (2H, s), 3.74 (3H, s), 3.01 (2H, t, J=7.4Hz), 2.21 (2H, t, J=7.4Hz)o 

5 K 



mmm9 (d -c«jSL^k^« (i5 9m g ) tm^x, mmmstmm 

(Omfti LTJ2lT©«ttKl**i-4««ft«1fc (15 2mg) 
TLC : R f 0.48 (^od^A : *y ~;i,= 2 0 : 1 ) o 

N- t -yh + y*^*'-Jl/-N- t -r h^v*;w,-K-;P?J-^r->- 3 - (4 



^*S0O8 (11) -Cfg&L (1 0 6mg) ODMF (5ml) 

N — t -7h*y*^-^-N - t -7*^y*ii"f-;i/t + y75 > 
(12 0ms). EDC*S&i£ ( 1 0 6 m g ) £?J:tf4 - (S» *-*r 5 / ) 
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K"'Jy> (6mg) iOVvmitio W>&to*mMX\ 6»#ra«#L7to BL& 

igifiilLTJ^T^tt1i*^-rs^l®'fb^% (2 11mg) tH 
T L C : R f 0.48 > : Bfc®^-*-^= 4 : 1 ) a 

NM R (DMSO-d 6 ) I 6 7.35 (2H, d. J=8.6Hz), 6.93 (2H, d. J=8.6Hz), 3.74 (3H, 
S), 3.18 (2H, m), 3.05 (2H, m), 1.46 (9H, s). 1.43 (9H, s)„ 

mm 

N- t -7 Hf5'#A'#— *-N- t -7f+v*W-^t + y-3 - (4 



##« 3 -eKai L ^k'S* (19 0mg) £/flWT, 4 i: TOO^tf; 

T L C : R f 0.36 nu*;UA : ^ 9 S -;u = 2 0: 1 ) , 

NMR (DMSO-d 6 ) : 57.58 (2H, d, J=8.6Hz), 7.15 (2H, d. J=8.6Hz), 3.83 (3H, 

s), 3.28-3.08 (2H, m), 3.05-2.80 (2H, m), 1.46 (9H, s), 1.44 (9H. s) a 

N-Hh*o*y-3- (4 - > h*y7i-^ft) */o >T ^ K 




H^CO 
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%mw 9 -?m&Ltzit&® (2oo mg ) & x v 3 o %m<tt&m&m 
(2mi) ©s^fttiia-pimatfLfc. Rfcmmzmi&L, nm* 

x&T<o®&m iG-tz mmit&vo a 3 8 mg ) 

TLC : R f 0.33 (?od*M : ? \ o : 1) 

NMR (DMSO-d 6 ) :8 10.42 (1H, br.s), 8.79 (1H, s), 7.33 (2H, d, J=8.6Hz), 6.92 

(2H, d. J=8.6Hz), 3.75 (3H, s). 3.01 (2H, t. J=7.4Hz), 2.20 (2H, t, J=7.4Hz) 0 

mmm 1 m-n L2j_ 

^*fc« LJLJJJ 
K 




T L C : R f 0.46 (^nn*^A : >^y-^=4 : 1) o 

NMR (DMSO-d 6 ) : 8 10.50 (1H, br.s), 8.82 (1H, br.s), 7.58 (2H, d, J=8.6Hz), 
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7.15 (2H, d, J=8.6Hz). 3.82 (3H, s), 3.20-3.03 (1H, m), 3.00-2.83 (1H, m), 2.43- 
2.25 (1H, m), 2.10-1.93 (1H, m) 0 



T L C : R f 0.66 d o*;l/A \ * 9 J — ;i/ = 4:1), 
10 NMR (DMSO-d 6 ) 18 10.50 (1H, br.s), 8.85 (1H, s), 7.82 (2H, d, J=8.6Hz), 7.17 
(2H, d. J=8.6Hz). 3.87 (3H, s), 3.43 (2H, m), 2.27 (2H. m) 0 

gj&jgl 1 2 

15 ^y^Jl/iXf^ 



2 _ t _^h^v*;w^*-^T^ y -3 -li KD^fvynt't^ ^>v 
20 ^jn^-f-Jl' (29.5 g) to&M* TV > (300 ml) h'JifJl/r^ 
(21ml) iilO^o'Jh' (8.6 ml) £jbn;i> 41CT3 0^il#L 

fl,> (300ml) fc»#U vMVT'oif^xf^T^ (17ml) , 4- 
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* h (12ml) £ 4 TC x. , 3 Li&B 

^=8 : l) r^LT, JJ.T0^1i^^1-^,^^b^ (24.8 g) 

T L c : R f o.65 (SKxf^ : n -^^-9- > = l : 2 ) , 

NMR (CD 3 OD) :8 7.42-7.20 (7H, m), 6.80 (2H, d. J=9.0Hz), 5.35 (1H, m), 5.02 

(1H, d. J=12.5Hz), 4.85 (1H, d, J=12.5Hz), 4.55 (1H, m), 3.78 (3H, s), 3.25 (2H, 

d, J=5.0Hz), 1.40 (9H, s)„ 

WMM 1 3 

2- t --7Y*^1j)\,*-)VT\ y-3- (4 F + v7x^^H- 
A0 "/oti^-^S? --OvAocx-r^ 



mmm 1 2 TiiigL^^^ (20.9 g > <r>mt^ (200 m 1 ) mmz^ 

7 0%m-*nnjil£,i.#® (26.0 g) fcJtax, g^T* 7 2B$fSjm#LX:o R 

MTvm&mzmtzmMit&M (ie.7 g ) 

T L C : R f 0.29 (RR^^ : n-^*-9->=l : 2) , 
NMR (CD 3 OD) : 6 7.78 (2H, d. J=9.0Hz), 7.45-7.30 (5H. m), 6.98 (2H, d, 
J=9.0Hz), 5.50 (1H, d, J=7.5Hz), 5.18 (1H, d. J=11.0Hz). 5.06 (1H, d. 
J=11.0Hz), 4.60 (1H. m), 3.88 (3H, s), 3.72 (2H, d, J=5.0Hz), 1.35 (9H, s) c 
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mnm 3-ewnkLtzft&® o.35g) <othf (15 m 1 ) 10% 
^y^i-^-r/ (100 g) *m.m%m%T-?mz.. is-e4sm * 

10 7t„ mm*3--T}u-?&&Lx. &T<D®&m*:%-rz>mMit&® (1.02 g ) 

TLClRf 0.57 (^uo*jl/A:^^-JKftK=9:i:i), 
NMR (DMSO-d 6 ) : 67.79 (2H, d, J=8.8Hz), 7.16 (2H, d, J=8.8Hz), 7.05 (1H, 
d. J=8.4Hz), 4.26 (1H, m), 3.87 (3H, s), 3.61 (2H, m), 1.32 (9H, s) c 

15 

mm i s 



20 
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10 



15 



20 



TLC t R f 0.54 (*on*;UA ; > *? i g : 1) , 

NMR (DMSO-d 6 ) IS 9.00-8.80 (3H, br), 7.85 (2H. d. J=9.0Hz), 7.42-7.35 (5H, 
m). 7.15 (2H, d, J=9.0Hz), 5.18 (1H, d. J=12.5Hz), 4.98 (1 H, d, J=12.5Hz), 4.45 
(1H, t, J=5.0Hz), 3.95 (2H, d, J=5.0Hz), 3.86 (3HJ, s) e 

2- [N — [N — ( t --rV^i/lDVtf— ;U) 7i-J^'JyA^] T5y"] - 

3- (4-^ h^ry7x-Ji/^;i/*^;i/) 7nt>>^ ^>yji,xxf^ 



T L C : R f 0.51 (ftixf-A/ : n >=1 ; 1 ) , 

NMR (DMSO-d 6 ) : 8 8.88 and 8.75 (total 1H, d and d, J=7.8 and 7.8Hz), 7.79 
and 7.74 (total 2H, d and d, J=9.0 and 9.0Hz), 7.42-750 (10H, m), 7.14 and 
7.10 (total 2H, d and d, J=9.0 and 9.0Hz). 5.20-4.95 (3H, m). 4.80-4.65 and 
4.63-4.45 (total 1H, m and m), 3.88 and 3.87 (total 3H, s and s), 3.80-3.60 (2H, 
m), 1.38 (9H, s) 0 

mm 16m 
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TLClRf 0.53 (^nn*jl/A:>^y-;i/=18 : 1) , 
NMR (CDCI 3 ) I 5 7.76 (2H. d, J=9.2Hz), 7.45-7.30 (5H, m), 6.99 (2H, d. 
J=9.2Hz), 6.54 (1H, d, J=7.0Hz), 5.19 (1H, d, J=11.8Hz), 5.09 (1H, d, 
J=1 1.8Hz). 4.87 (1H, m), 3.88 (3H, s), 3.80-3.70 (2H, m). 1.93 (3H, s) 0 

m m 6 (2) 

2- [N- [N- (t-rb^y*^*-;i') yVi/JU] T<y] -3- (4 




TLClRf 0.31 mWL^fr : n-^*-fr>= 1 : 1 ) , 

NMR (DMSO-d 6 ) : 6 8.40 (1H. d, J=8.0Hz), 7.80 (2H. d. J=9.0Hz), 7.45-7.25 

(5H. m). 7.18 (2H t d, J=9.0Hz). 6.95 (1H, m), 5.08 <2H. s). 4.70 (1H, m). 3.88 
(3H, s), 3.80-3.60 (2H. m), 3.45-3.30 (2H, m, overlap with H 2 0 in DMSO), 1.40 

(9H, s) 0 

17-17 (2) 

-gmmi 6~i6 (2) tm&Limt&mim^ mmm 1 4 tmm^mi^ 
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mm m i 

2- [N — [N — (t-7'h*v'*Jl/*'-A') 7x— Jl/^y *>IU] T^y] - 

3- (4 -> jl^;u;*ju*— ;u) T'ntft^K 



TLC: Rf 0.30 (^on*M:^y-;i,:^=9o : io : l) , 

NMR (CD 3 OD) : 8 7.81 and 7.72 (total 2H, each d. J=9.2Hz), 7.35 (5H, m). 

7.10 and 7.50 (total 2H, each d. J=9.2Hz),5.11 and 5.03 (total 1H, each brs). 
4.76 and 4.55 (total 1H, each dd, J=8.6Hz, 3.7Hz), 3.90 and 3.89 (total 3H, 
each s). 3.84-3.57 (2H, m), 1.44 (9H, s) 0 

^■mn 17(1) 



T L c : R f 0.46 (tflfcx** : »K : *= 3 : 1 : 1 ) , 

NMR (CDCI 3 + CD 3 OD) : 5 7.82 (2H, d, J=8.8Hz), 7.03(2H, d, J=8.8Hz). 4.73 
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(1H, m), 3.89 (3H, s), 3.82-3.70 (2H, m), 1.91 (3H, s) 0 

mum 1 1 (2) 

2- [N — [N — ( t -7 h*->*/nK-A0 /Vv^] T^y] -3- (4 



TLC:Rf 0.38 (^dd*;ua : ^^y-;u:^K=8 o : 2 o : D , 

NMR (CDCI 3 +CD 3 OD) 157.82 (2H, d, J=9.0Hz), 7.03 (2H, d. J=9.0Hz), 4.75 
(1H, m). 3.89 (3H, s). 3.75 (4H, m), 1.46 (9H, s)o 

\ « ~ i « (_2J 

mmmi a (2) •eM&Lfctt£-^£8§v\ $?j&m&-+mmM9 mm-rz 

2- [N — [N- (t-7F^>**#-*) 7x-^'J*>^-/'Jy^] 
T^y] -3- (4 Fty7x- — M -/ofc:*^ 



H 
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ok 



HN 



HN^O 



H3CO 



T L c : R f 0.43 (*on*fl/A : *?>'-*:8Htt«8 0 : 2 0 : 1) 

NM R (DMSO-d 6 ) : S 8.29 (2H, m), 7.77 and 7.75 (total 2H, each d. J=9.0Hz), 
7.41 (2H, m), 7.30 (4H, m), 7.12 and 7.10 (total 2H, each d, J=9.0Hz), 5.25 (1H, 
m), 4.53 (1H, m), 3.84 and 3.82 (total 3H. each s), 3.78-3.45 (4H, m), 1.38 (9H, 

3gfifc0ll IS (11 

2- [N- (N-7 W7'Jv^) T<y] -3- (4 - * h +v7 )U 



t L C : R f 0.32 m&^fr : ftg : *= 3 : 1 : 1 ) , 

NM R (DMSO-d 6 +CD 3 OD) : 8 7.80 (2H, d, J=8.8Hz), 7.1 5 (2H, d, J=8.8Hz), 
4.60 (1H, dd, J=8.3 and 4.0Hz), 3.89 (3H, s), 3.85-3.50 (4H. m), 1.89 (3H, s) 0 




O H 
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2- [N— [N- ^UvA'] -3 - (4-* 



t L c : R f 0.61 mm^*)i> : Bfc& : tK= 3 : i : l ) , 

NMR (DMSO-d 6 +CD 3 OD) : 5 7.79 (2H, d. J=8.8Hz), 7.40-7.20 (5H, m), 7. 1 2 
(2H, d J=8.8Hz), 4.59 (1H, m), 3.85 (3H, s), 3.82-3.40 (6H. m)o 

(6) 

3yfe0IJ14, 17-17 (2), 18-18 (2) ~CU&Ltz1t&V!>Zm^, 

•%m ni 9 

N-tKD + ->-2-t - T nstf—^T 5 y - 3 - (4 - * Hr^? 



TLC : R f 0.62 (*nu*;WA : p« : ft&= 9 : 1 : l)o 





o 
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mukm 1 fl Q ) 

[N- [N— (t-rKy*;kf^) 7i -^-j 



H 3 CO 



HN^O 



TLCiRf 0.55 (^dd*u : p< : ^= 9 0 : 1 0 : 1) 

NMR (DMSOd 6 ) : 5 10.65 (1H.br), 9.04 and 8.98 (total 1H. each br), 8.59 
and 8.57 (total 1H, each d, J=8.2Hz). 7.77 and 7.66 (total 2H, each d, J=9.0Hz), 
7.32 (6H, m), 7.13 and 7.08 (total 2H, each d, J=9.0Hz), 5.00 (1H, d, J=8.2Hz). 
4.50 (1 H, m), 3.87 (3H, s), 3.59 (2H, m), 1 .38 (9H, s) c 

&mm i q ( 9 ) 



H3CO 



HN-^O 
O^^O I H 



t l c : r f 0.31 (^dd*k : :^g»=8 o : 1 o : 1) , 

NMR (DMSO-d 6 ) : 8 11.00-8.60 (2H, br), 8.06 (1 H. d. J=8.6Hz), 7.76 (2H, d. 
J=8.0Hz), 7.14 (2H, d, J=8.0Hz), 4.56 (1H, m), 3.86 (3H, s), 3.55 (2H, m), 1.63 
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(3H, S) 0 

N-fcKP*~>-2- [N— [N — (t-rh + ->*W^) ^'Jv^j T 
5 =y] -3- (4 — * h^r->7i — — yDt>y7 5 K 



TLC : R f 0.40 (^dd#;i/a:>^-;k^=90: 10: l) , 

10 NMR (DMSO-d 6 ) : 610.62 (IH.brs), 8.99 (IH.brs). 8.15 (1H, d. J=8.4Hz), 
7.75 (2H, d, J=8.8Hz), 7.14 <2H, d, J=8.8Hz), 6.87 (1H, m), 4.59 (1H, m). 3.87 
(3H, s), 3.65-3.24 (4H, m), 1.39 (9H, s)„ 

9 (4) 

15 N-tKn*V-2- [N- [N- ( t -f h * i<i] JI/#-JlO -7jl-;W^'J 

r^y] -3- (4-> h+->7i-*^**-^) ~/uM 
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ok 




T L C : Rf 0.45 (? UD*^ ; jt ? y - ^ ■ g|=g£= 9 n : 10.* 1 ) 
NMR (DMSO-d 6 ) :611-00-10.40(1H.br),9^0-8.60(1H,br) t 8.23(2H.m), 
7.75 and 7.73 (total 2H, each d, J=8.6Hz) f 7.44-7.29 (6H, m), 7.12 and 7.08 
(total 2H, each d, J=8.6Hz), 5.24 (1 H, m), 4.60 (1 H, m), 3.83 and 3.80 (total 3H, 
each s), 3.66-3.33 (4H, m, overlap with H20 in DMSO), 1.38 (9H, s) e 

N-tKo^v-2- [N- (N-7-feWjy^) 7^] -3- (4- 




t l c : r f 0.45 mm^** : mm : tK= 3 : 1 : 1 ) , 

NMR (DMSO-d 6 +CD 3 OD) : 5 7.76 (2H, m), 7.14 (2H, m), 4.60 (1H, m), 3.87 
(3H, s), 3.70-3.30 (4H, m), 1.87 (3H, s) 0 
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N _ tFD + y-2- [N- [N- (^^v^*^**-^) 7 Vis*] 7?^] 
_ 3 _ (4— ^ ^i/7i-^**-*) 7*obf*>75 K 



T l c : R f 0.37 (^DD*^:>^-JKftSi=9o: io: i) , 

NMR (DMSO-d 6 +CD 3 OD) : 5 7.78 (2H. m). 7.30 (7H, m), 4.60 (1H, m). 
3.90-3.30 (9H, m)„ 

*mm ?, o - ?, o ( 4 ) 

4EIMI1 4, 19. 17, 19(1), 19 (4) ■e»jftLfc<k***ffl^ 



TLC:Rf 0.60 (^od*w : ^^-*:M-5 : 4 : l) , 

NMR (CD 3 OD) : 8 7.94 (2H,d,J=9.2H2). 7.18 (2H,d,J=9.2Hz), 4.43(1 H.dd, 
J=8.6Hz, 3.4Hz), 3.92 (3H, s). 3.89 (1H, dd, J=15.2Hz. 3.4Hz). 3.71 (1H, dd, 




H3CO 
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J= 15.2Hz, 8.6Hz) 0 



^mm 2 o ( u 

5 H>>T^ K 



n ~ NH 2 

JC^V 



H • HCI 



OH 



T L C : R f 0.64 od*m : ^ ^ . g£$= 5 . 4 . j ) 

10 NMR (DMSO-d a ) IS 11.38 (1H, s), 9.60-9.25 (1H. br), 8.90-8.50 (3H, br). 7.90 
(2H, d. J=8.8Hz), 7.21 (2H, d, J=8.8Hz), 3.90 (4H, m), 3.75 (2H. m) 0 



**« 2 0 (9 ) 

2- [N- (7x-^-j^) T5 y] - 3 - K-> 7 x^^ 
5 yDft^ HV7^*D| 




NH, 



rY se v oH o 



H 3 co 



T L C : R f 0.24 and 0.29 ; : 7 ) c= 3 • j . j j 

NMR (CD 3 OD) : 5 7.83 and 7.67 (total 2H. each d,J=8.8Hz), 7.48 (5H.m), 
7.13 and 7.03 (total 2H, each d, J=8.8Hz), 4.88 and 4.61 (total 2H, each m, 
overlap with H 2 0 in CD 3 OD), 3.91 and 3.89 (total 3H, each s), 3.80 and 3.73 
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(total 1H, each m), 3.62-3.50 (1H, m) c 



gft«2 o ULl 

N-t Ko4rv-2 - [N— (7x-;^'J v;u) y ] -3 - (4-* h 
5 +y7x^^;i/*-^) 7*oet>75 K FV7^/*uSNH«£ 




T L C : R f 0.46 and 0.51 (S^^jc^;w : : *= 3 I 1 : 1 ) , 

10 NMR (DMSO-de) : 8 10.90 (1H, br), 9.04 (2H, m), 8.58 (3H, br), 7.82 and 7.58 

(total 2H, each d, J=8.8Hz), 7.45 (5H, m), 7.17 and 7.06 (total 2H, each d, 
J=8.8Hz), 4.98 and 4.81 (total 1H, each br), 4.50 (1H, m), 3.88 and 3.86 (total 
3H, each s), 3.64 (1H, m), 3.40 (1H, m, overlap with H z O in DMSO) 0 

15 0 (4) 

+ [N- (7x-^ , Jy*-^'Jy^) T<y] -3- 

(4 -> h * is 7 jl — )1<7>)U*-)V) 7"Dt't>7< F hV7^^aSK^ 
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T L c : R f o.48 : »K : *= 3 : i : i ) , 

NMR (DMSO-d 6 ) :s 10.81 <1H, m), 9.00 (1H, m), 8.64 (4H, m). 8.35 (1H, m), 
7.77 and 7.74 (total 2H, each d, J=B.8Hz), 7.53 (2H, m), 7.43 (3H, m), 7.15 and 
7.07 (total 2H, each d, J=8.8Hz), 5.07 (1H, m), 4.61 (1H, m), 3.87 and 3.79 
(total 3H, each s), 3.68-3.34 (4H, m, overlap with H z O in DMSO) 0 



o 



k 



S-^y7>8*Vn (1.26 g) <D&im-l>> (45ml) M 
yy^A A7h->i/-F (1.50 g) i3«tr>-N, N* -V 4v?uM.)V-o 
-t-7WV-7U7 (1.50Q) fcOTCTftliU tlT4«IH»Lft,KlD 
i^v 3 -hy-j*^*7A (n-^t>:ftix^= 3 : 1) 
LT, ^T0^1i^^-r-5#|i^% (932 mg) £#fc 0 
TLClRf 0.70 (&m^?->u : n-^*y-> = i : 3) , 
NMR (CDCI 3 ) : 8 3.32 (1H, dd, J=2.8Hz. 3.7Hz), 2.94-2.85 (2H, m), 1.50 (9H. 

S)o 



- "7"-?- )l>sz-X 7- )U 
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##^8 5 -CSSit Lt:ik&m (565 mg) OtK (8.0 ml) + 
(8.0ml) m&feM<V®m-. #'Jxfl/J'/ , i3-«'4 0 0 0 (98 mg) , 
4-7a^7x-^;i'7'(>Kth , i'?A (4.3g)lJD*-, 7 BSHgitijiL L£<> 

ttffi*^T"f (490 mg) *#fc 0 

TLC I R f 0.56 (IMfcJ.*-* : n-^*-9->= 1 : 2) , 

NM R (CDCI 3 ) : 8 7.28 (2H, d. J=8.8Hz), 7.70 (2H, d. J=8.8Hz), 4.55-4.48 (1H, 

m), 3.63 (1H, dd, J=3.0. 14.7Hz), 3.44 (1H, dd, J=7.9. 14.7Hz), 3.08 (1H. d. 

J=4.1HZ), 1.51 (9H,S)o 

3£fifefl!l2 2 

2 R — t: Ko + y- 3 — [4- (4 - h V A*.**-— *0 7 x-;^;l/*^^] 




tlc : Rf 0.23 (?dp**a : ^ * y-A/ : gfc$= 8:1:1), 
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NM R (DMSO-d 6 ) : S 7.91 (2H, d, J=8.0Hz), 7.75 (2H, d, J=8.0Hz), 7.50 (2H, 
d, J=8.0Hz), 7.27 (2H, d, J=8.0Hz), 4.22-4.26 (1H, m), 3.46-3.64 (2H, m), 2.35 
(3H, s) 0 

2S-tKD + v- 3 -[4- (4-r'J*i*ij|,) 7x-;^;^- ;l/] 





T l c : r f o.25 n n**A : * * y -n, : ^ = 8 : i : i ) , 

NMR (DMSO-d 6 ) : 8 13.21-12.23 (1H,br.), 7.92 (2H,d.J=8.5 Hz), 7.76 (2H, 
d. J=8.5 Hz), 7.50 (2H, d. J=8.2 Hz), 7.27 (2H. d. J=8.2 Hz), 4.41-4.35 <1H, m), 
3.75-3.56 (2H, m), 2.36 (3H. s) e 



3- [4- (4 - h f ) y jl-)1>A)u*=.)U] 




rr 



OH 
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"?« 2-7u^<~;l/& t -ff-)V^^7-)Vii XlfA -75 
7iy->K^fc>*) i:2--/7-^ t -Tf-frs.XT ^isiOU -70^ 
^5}- 7 W-^fcffl^ Hife^Jl— H*fe^5— H*fe^!l7— ^WJ8 

T L C : R f 0.47 uu*)vj± : j* ^ : tK= 4 : 1 : 0.1) > 

NM R (DMSO-d 6 ) : 8 7.92 (2H, d, J=8.6Hz), 7.81 (2H, d, J=7.8Hz), 7.52 <2H, 
d, J=8.6Hz), 7.29 (2H, d, J=7.8Hz), 3.71-3.60 (1 H. m), 2.76 (1H.dd, J=16.3Hz, 
4.7Hz), 2.43-2.30 (4H, m), 1.24 (3H, d, J=7.0Hz) o 

10 

mm 2 5 

3- [4- (4-h , J;V*^*-^>f^) 7x-^X)l/*-)l'] -7u\£*> 

m 



15 




<D®&m *%-r*> *ntz 0 

T L C : R f 0.46 (Mfcx.*-* I 6fc®= 9 9:1), 
20 NM R (DMSO-d 6 ) : 5 7.96 (2H, d. J=8.2Hz), 7.84 (2H, d, J=8.2Hz), 7.54 (2H, 
d, J=8.2Hz), 7.36 (2H, d, J=8.2Hz), 4.54 (2H, s), 3.51 (2H, t. J=7.4Hz). 2.60- 
2.45 (2H), 2.39 (3H,s) n 

&*km2 6 

25 3 _ [4- (4 - > v> jnf— >u) 7x-;^;i'*-)i'] -7u\£*y& 
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(1) *m&: 3- [4- [2-fc KD + y-2- (4- h «J;P) jc?-^] -7 

*«i«2 5-C3RitLfcft^ (3 4 7mg) <r>3-* ; - a, (2 0ml) m®. 
K^^^tth'J^A (1 1 lmg) fciDx., Ij&T 1 B#W4i#L/c„ E 
U 1N«VMDU ftKif ^f»ttl Lfc. ttatt*ft*D 

T£lTO»l!fe«*^r-t-4±|E4»BI# (2 7 3 mg) *»fc„ 
T L C : R f 0.33 (^ dd^W ; * 9 J -;u ; jftg£ = 90:10:1), 
NMR (CD 3 OD) : 6 7.76 (2H.d,J=8.4H2), 7.39 (2H,d,J=8.4H2), 7.16 (2H,d, 
J=8.2Hz). 7.10 (2H, d, J=8.2Hz), 4.94-4.78 (1H), 3.45 (2H, t, J=7.0Hz), 3.20- 
2.98 (2H,m). 2.61 (2H, t, J=7.0Hz), 2.29 (3H, s) D 

(2) nmt&m: 3- [4- u- hvjuf^n,) 7*-^^^*=^] 7 

±IET#<b*Lfci*jffl# (2 7 3mg) OhJUJO^jft ( 1 Om I ) [: p -h 
;Wc>.*;U*>$. iTKft^/ (3 0mg) =^iJOx, 5 0rt2W, 7 0"Ct? 

«T<&tttefte#?-*«MHfrfrtt (2 2 lmg) fcfcfc. 
T L C : R f 0.25 (^ nD*^A : > * y — )V= 8 5: 15) 
NMR (CDCI 3 + CD 3 OD) : 6 7.87 (2H, d, J=8.4Hz), 7.67 (2H. d, J=8.4Hz), 7.45 
(2H, d, J=8.0Hz), 7.25 (1H, d, J=16-2Hz), 7.20 (2H, d r J=8.2Hz). 7.08 (1H, d, 
J=16.2Hz). 3.44 (2H, t, J=7.2Hz), 2.73 (2H, t, J=7.2Hz), 2.38 (3H, s). 

&ttiM 2 7-9.7 (9) 
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5 2 — * -7- fr— 3 — [ 4 - (1— z ;p) *7 i — ;l/.*;U*.=. 7*oti*> 




10 tlc : Rf 0.33 (^oo*n : * ?;-)u=9 : l ) , 

NMR (DMSOd 6 ) I S 12.53 (1H, br s), 7.82 (2H, d, J=8.4Hz), 7.61 (2H, d, 
J=8.4Hz), 3.61 (1H, dd, J=7.4Hz. J=14.6Hz), 3.39 (1H, dd, J=5.3Hz, J=14.6Hz), 
2.70-2.56 (1H, m), 2.45 (2H, t. J=7.2Hz), 1.64-1.22 (6H, m), 1.14 (3H, d, 
J=7.4Hz), 0.87 (3H, t, J=6.8 Hz) c 

15 

mm 27(1) 

2-^-^)1,-3 — [4- (2-^>/77-^) 7a.— ;P] 7oh' 




TLC : Rf 0.37 a n*;UA : > * y -;U= 4 I 1 ) , 

NMR (DMSO-d 6 ) : 5 12.57 (1H, br s), 8.17 (2H, d, J=8.2Hz), 7.99 (2H, d, 
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J=8.2Hz). 7.74-7.65 (3H, m), 7.43-7.26 (2H, m), 3.67 (1H, dd, J=7.0Hz, 
J=14.7Hz), 3.45 (1H, dd, J=5.3Hz, J=14.7Hz), 2.80-2.63 (1H, m), 1.17 (3H d 
J=7.0Hz) o 

^tum?. ? (9.) 




T L C : R f 0.36 (^no^A ; jt ?y-;u : 9 : x : 0 5) 

NMR (DMSO-d 6 ) : 8 7.83 (2H.d,J=8.4Hz), 7.62 (2H ( d,J=8.4Hz), 4.07 (1H, 
br s), 3.66 (1H. dd. J=7.2Hz, J=1 4.9Hz), 3.58 (2H, t. J=6.7Hz), 3.34-3.25 (2H, 
m), 2.58 (2H, t, J=6.7Hz), 1.12 (3H, d, J=7.2Hz)„ 

mmm2 7-2 7 (2) , 8 (5) -cm&LfzK&mzm^, ^mms-m 
mm 1 1 tmmv>t%ttz L-c^T^t^^t#^ 0 

N-tKn^- 2 -, f ^_3_ [4- 7 ^,^ ;t ,* 




232 



- WO 97/49679 



PCTAJP97/02200 



T L C : R f 0.34 n n*;i/A : x 9 y — 9 : l ) , 

NMR (DMSO-d 6 ) : 5 10.54 (1H,br s). 7.82 (2H,d, J=8.6Hz), 7.60 (2H, d. 
J=8.6Hz). 3.55 (1 H. dd, J=7.3Hz, J=1 4.3Hz), 3.28 (1 H, dd. J=5.1 Hz, J=1 4.3Hz), 
5 2.64-2.39 (3H, m), 1.63-1.21 {6H, m), 1.06 (3H, d, J=7.3Hz), 0.87 (3H, t, 
J=7.1Hz)o 

mm 2JL-LU 

N _t: K a^y - 2 **-3 - [4- (2-^/'/7?i*) 7i-J^ 
10 7"Dt'i>7n' 



T L C I R f 0.22 (?dd*U \ J -)\s= 9".l), 
15 NMR (DMSO-d 6 ) : 8 10.57 (1H, br s), 8.80 (1H, br s). 8.16 (2H, d, J=8.6Hz), 
7.98 (2H, d, J=8.6Hz), 7.74-7.65 (3H, m), 7.43-7.26 (2H, m), 3.61 (1H, dd, 
J=7.3Hz,J=1 4.3Hz), 3.32 (1H, dd, J=5.2Hz, J=14.3Hz), 2.59 (1H,m). 1.09 (3H, 
d, J=7.3Hz)o 

20 yflfcW2 8 (2) 

+ - [4- (4-KKn^>-7*f-l--*) 
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TLC I R f 0.20 (?oo*;ua : ;-)\, : gf=$= 9 : ] : 0 . 5) 
NMR (DMSO-c^) IS 10.54 (1H, br s), 8.79 (1H. s). 7.82 (2H, d, J=8.3Hz), 7.61 

(2H, d, J=8.3Hz), 3.66-3.48 (3H. m), 3.38-3.20 (1H, m), 2.61-2.50 (3H, m), 1.05 
(3H, d, J=7.0Hz) o 




T L C : R f 0.29 (^nDjhw ; > ^ y — ;u = 9.1), 
NMR (DMSO-d 6 ) : 6 10.56 (1H,brs), 7.89 (2H,d,J=8.8Hz), 7.76 (2H,d, 
J=8.8Hz), 7.48 (2H, d, J=8.0Hz), 7.25 (2H. d, J=8.0Hz), 3.59 (1 H, dd, J=7.1 Hz. 
J=14.4Hz), 3.32 (1H, dd. J=5.0Hz. J=14.4Hz). 2.67-2.54 (1H. m), 2.33 (3H. s). 
1.07 (3H, d, J=7.1Hz) 0 

3- [4- (7 3L-)V^1-^)V) 7 *-)],X)l,7 4 ynt>^ 
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mmm 1 < 1 ) l tzit&w *m*<\ ###1 1 -mmm 4 — 7 1 

tlc : Rf 0.37 (^duwa : * : tK=4 : 1 : 0. 1) , 

NMR (DMSO-d 6 ) : 5 7.79-7.72 (4H, m), 7.63-7.58 <2H, m), 7.48-7.44 (3H, m), 
10 3.37-3.23 (1H, m), 3.07-2.93 (1H. m), 2.69-2.50 (1H, m), 2.42-2.27 (1H, m) 0 

&tkm3 o 

3 _ [ 4 _ (7i-ji/xf^;u) 7x-;wfi] yne^^Sc 



15 




g^&^-Cff^ft*: t (46mg) 60THF 

(2ml) n — y >tyg (Lawesson's Reagent) (55mg) £ 0 "C"C 

• 20 ;i/^^A^o-7 h^'^y -f- (?no*H : ^ 9 J—fr = 9 7 I 3) 

lt> vi~r <Dmn.m.*^-f zmmit&ya a img) t#^ 0 

tlc : Rf 0.49 (?duwa : * ? y -;u : tK=4 : l : o. l). 
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NMR (CDCI 3 + CD 3 OD(2^)) : 5 7.55-7.29 (9H, m), 3.20 (2H, t, J=7.4Hz), 
2.65(2H, t, J=7.4Hz) 0 

3- [4- (^>^^7 5y) 7i-HH-^] 7"n -f- 2 



NMR (DMSOd 6 ) : 8 10.72 (1H, s). 8.09 (2H, d, J=8.9Hz), 8.00 (2H, d, 
J=7.8Hz), 7.90 (2H, d, J=8.9Hz), 7.62-7.56 (3H, m), 6.93 (1H, d, J=12.7Hz), 
6.83 (1H, d.J=12.7Hz)„ 

(2) h*7>Xfc 




T L C : R f 0.68 (*no*fl,A : > 9 J —)V \ ^c= 6 : 4 : 0. 5). 




t l c : r f 0.70(^00*^^:^^7-^:^=6:4:0. 5), 
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NM R (DMSO-d 6 ) : 6 10.73 (1H r s). 8.12 {2H, d, J=9.0Hz), 8.02-7.92 (4H, m), 
7.63-7.57 (3H, m), 7.66 (1H, d, J=13.8Hz), 6.67 (1H, d, J=13.8Hz)o 

g*fcW 3 2 

5 3 _ (4-^Dt7x-;^^*-Jl') -?u\£*y& 




T L C : R £ 0.41 (^no^^A : ^ 9 J->\> : &M= l o o : l 0 : l ) , 

NM R (CDCI 3 +CD 3 OD ( 3 ffi)) 15 7.79 (2H. d, J=9.0Hz). 7.74 (2H, d, J=9.0Hz), 
3.44 (2H, m), 2.72 (2H, m) 0 



15 mmm 
mm i 

frz^-tzfiiM i o om.*mfco 

. 3 _ [4- (7xi**/U#-*75y) 7x-W^t-^] 
20 yn 5 0 8 

•ftttS-feA'n-^ 4.7 g 



25 agaiigy 2 
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• 3 - [4- (7i-WW-^7^) 7xz^W-^] 

* D **>* 2.0 g 

20 g 

' 1000 m l 
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1 . ( i ) 




(i) 



(^4"> RMi, frmfc^ ZtzttC 1 ~4 7;KJ^^U 
R 2 li, -COOR 7 £££li-CONHOR 8 &£^;bU 

-OCOR n l R 23 liCl - 4r)^;H*Ifct, ) 

-CONR Z4 R 25 l (^4>> R 24 &£V t R 25 i±-?ti. J ?tim$:LT, fcmm+i 
tziiC 1 ~4 T)V*)i,m*Ut>-f 0 ) T&mZtltzC 1 - 4 7J^JH^i*3 
U 

$n/:C 1 ~ 4 T>u* fr&%Mt>L , 

Eli, -CONR 9 -S, -NR'CO-I, -OCO-I, -COO-$, 
-CH 2 -0-l, -CO-CH 2 -l> - (CH 2 ) 2 -£, -CH = CH-1 

£ *r{i7i^rt^-efi&$*L£C 1 - 4 T)\>*)V&*Wt*>'t° ttz, &&\Zts 
^Xj£m<D&<£z£rf J & i><7) b-f 2>* ) £gtfc>U 

J fi, JMS<g-2*:JiC 1 ~8 T>ls*\s>&Z0Lt>L. 
Ali. 

1) yfcsStli^ 

2) C 1 - 8 7Wi, 

3) Ar& (Arli, fctttt*SI*a*» U l^<b3tlO, 

i) C 1 - 1 5 r^^iua?, 

ii) C 1 - 1 5 7^3^'>I, 
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Hi) 

iv) — h 

v) ->7;i, 

vi) ^r-vvg, 

vii) 7^v^yl, 
viii) 

ix) 

x) NR 12 R"S (gcK R>*fc* tfR>3|i^^»;&LT. ^/gr^ 
C 1 ~4 7^*;i^£*:tt-C00R 14 & R'MiCl~4 7;^;i/i 

xi) -COOR l5 l R I5 tt7K*R^ 7^- 

^ ^li7jc-^-C®^$tL^C 1 -4 7;l/ + ^I^t 0 ) % 

xii) h^^tD^f^l, 

xiii) $tmm&> 

xiv) mass*: a 

xv) C l-4 7^^->I, NR' 2 R 13 S R l2 £$J:afR 13 

{iffiriet[sii:^?r^t>-ro ) > -coor i5 i (&*k r 1 5 «^fgei: i^i 

4) *B8&£*:liC l~4 7Jl/n + vIti^n/:C 1 ~4 7^*>Hf*$ 

^^S, -hnl, y7;l, NR 16 R" 
£ R ,6 £J:tfR ,7 li*ft^;M*3:LT, *f?IJi>T-> Cl~4 7-;t/*;u 

& -COOR"£ R 18 lie 1 ~4 7;u*;i^££«i^>v*/i^£a 

^>i-o ) *m*>-to ) $/cfi«m^* Co^fllli, l ~-4W<dc l - 4 
t;u*;i^ ci-47^3^->I, ^oy>if, F^^d^^i, 
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CONR 2, R 25 i R^&XVR 25 ^, mUt BCt*t*<3t. ) T 

(1) tK^H^. 

(2) C1~8T^^H (fcfc'U i^Cl~87iV^fJl'MMf 1 

(3) -COOR 19 * R 1 9 \±fc%W.-$-^ Cl-8 7mi, "7^- 

(4) Ar,i (Ar , /Hi^^^r^t. L> 1 3 1 - 4 

(5) 

(6) -NR"R 21 I R^jsiOfR^ji-en-rn^tr, tK^T". 
C l~4 7)^;H, -COOR 22 Si7t(i-COR 22 ffi (£*K R 22 !iC 1 

pa 

(7) JL . & RMi, 7K^®^-*Jtli7^^;l/ 
WV -NH-eC0^NH-)p-R b 

mzmfrt. R b l±, TkSHR^ -COOR 22 Ii/:l±-COR 22 l 

R Z2 <it51Si:I^i:^i*?:^i-o ) fc^fcU P J±, 1 4 tz\t 2 £gifc>-fo ) 

* tzii 

(8) fMtLT, 

(a) -COOR 19 ! R ,9 l±tiriBfciaii:ai*«:^*)i-o ) , 

(b) C 1 — 4 yjl/:i*~>2£, 
(c) 

(d) ^vy^t^vS, 

(e) -NR 20 R 21 S R 20 i5J:O f R 2 Mifllrietrat^^a^i-o ) 
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(f) Ar,s (&4\ a r l itmutmcMm j kmt>"r 0 ) 

C 1 - 8 7^^JI/J«^1 iliifSf liCi^fc^t^TU v> 
K£oTC 3 ~ 7 y^D7;^;^|feL, 

R 3 33 «fc R »**-*tC* o TJMS^*»J* L, R 4 *5 «fc tFR 'JiffiSet HO Dj&B* 

nliO> 1 $t:&2 *mt>i- 0 fztzL, A, J is J: *gic£oT, 7x 

-Ji'g&SfcU ^oR 2 ^CONHOHi*^m n fi l * fcli 2 

i-o ) 

2. -fe^ (I) 



R 2 li, -COOR'Ii^li-CONHOR'S^IfcL, 

"OCOR n i R 23 liCl-47;^;H^i^f 0 ) £ fc tt 

-CONR 2 "R 25 & (it-f. R 2 ^itfR"{i^^^jZLT, 

tzitC 1 ~4 T;u*;i^£i£fr1- 0 ) TO?a/:C l-47^;l/MIb 

U 




(I) 
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Eli. -CONR 9 -!, -NR s CO-I, -0C0-&> -COO-I, 
-CH 2 -0-I, -CO-CH 2 -l, - (CH 2 ) 2 -&, -CH = CH-I 

s ttzit-c = c-^ R 9 (±7K^mT-, ci~4 7^;i/i, 7x^^$, 

if:ii7x-;vi-et«|$^ci-47;^;H*^to ttz, &m^is 

J li, JjM&^-S £liC 1 ~8 7;^U>S*IfcL, 
Ali, 
10 1 ) 

2) C 1 -8 7^K*$, 

3) Arl (Aril, fctttt*3l*£fc U 1*6 3*©* 

i) C 1 - 1 5 7i^;H, 

ii) C 1-1 5 7^3 + 

15 ,,,) /Nuyyjgu^ 

iv) — h- n|£, 

v) y7/I, 

vi) 77-yVS, 

vii) 7 5 vV 
20 viii) Ttt&S. 

x) NR 12 R n I R 12 *J:tfR l3 li*fiW$llji:LT, tKSK^ 

Cl~4 7^4r;Hi^:li-C00R H I R 14 liC 1 - 4 7;^^i 

25 xi) -COOR 15 S R I5 li7k*K^ Cl-47^^$, 7x- 

)i<m, ttz\t-7 ^=-)v^mM^fitzc\-AT^^)v^ut>-r 0 ) , 

xii) h »; 7^*n^;i^ 
xiii) 
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xiv) 4BXSR&££li 

xv) C l-4T)V3^yi < NR 12 R I3 I R 12 i3«fcr/R 1 3 

4) *BMfc£fc'liC 1 -4T^3*v«-eijft?titC 1 -4 7)^;H^ 

■^S, -hnS, vT;I, *^5JUjt, 7jl^;U^ % NR 16 R 17 
&, -COOR 11 ! R ,8 fiC l~4 7**;i^£fctt^>y;u&££ 

fr-to ) zmt>-to ) (z.<ommm&i±. i-~4i@oci~4 

7fc$g, *^*>y^S, C 1 ~8T^3^rv*^!K.i;Pl, - hog, 
NR 24 R 25 i R ,4 *J:crR"tt, «rKfcBC*s|5*a*>-r. ) itzit 

conr^r 25 ! R^isjitrR 25 !*, mmtmc&mzmt>+o ) t 

( 1 ) *3&fi&l^K 

(2) Cl-87^+;H (fcfc'U g*OC l~8 7;u + ^MiI^ i 

(3) -COOR"! R 19 li*»l!i\ 
££li:7^~;i^-ce&S;fl£C 1 -4 T)U*)ls&*Ut>-f 0 ) , 

(4) ArJ (A r , »iifc3IS»S fctt L, 1 *)»<b 3 11<7>C 1 - 4 

(5) 

(6) -NR 20 R 2I I R^iJ^^R^ii^^^tL^LT, tKH^, 
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C 1-4 7^;H, -COOR 22 l*/:li-COR 22 l (£*K R 22 fiC 1 
~4 7i^^lt^li^>i ; ^l«:i^to ) , 



R a 

(7) Jk 4 h * (*4», R a <i> ^HC^Sfcli 7 

-NH-fCO^NH-)p-R 



&*£*>U R'li, -COOR 22 £**:l±-COR 22 l& 
5 R 22 (±Miei:|5|t:^=Sr^t.1-„ ) **fcU ptt, l4fett2***>i-o ) 

(8) ffi&gi: Lt, 

(a) -COOR 19 i (36*, Tt l9 \±w&tmc&tt*Wk*>-ro ) > 

(b) C 1 ~4 7il'3^y$ 1 

10 (c) im&. 

(d) ^>'^t**>i, 

(e) -NR 2S R 21 S (&*. R 2 °j3J:trR 2 MiBufBtl^irmi^^^^i-o ) 

(f) Ar,l (S*, A r .liMIBtlBJC^^^^-To ) 

i><Dt-TZ>o ) £^*?-rri\ UdiR^^R^^WOTfi:-^ 
ICSr-pTC 3-7 i/^oT^JH^IbL, 

20 R3j3j:OfR5«|;^ot#^«U, R " iJ i tfR 6 tiMlS k 1^ C^i* 
nliO, 1 itzii.2 *Mt>1r 0 

(a) A, J is J: t^Eri*— 7x - Jl'Ss&jEfc L , R 2 ri ? 
25 CONHOH^tifct^ nli 1 Sfctt 2 £3c*>-fo 

(b) TIC ( 1 ) - (5 8) O'fk^Ji^^^^v^Oti-* : 

(1) 3- (4-^f^7x-;^;^-;i/) yntf^->^ >fyyntT;u 
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(2) 3- (4 - ^^;i/7oc-;u^;u^^;u) 7nt>>® 

(3) 3- (4-^fJV7x-;l/^;i/*z;i/) -7*0 tf >g£:h h V y a, 

(4) 3- (4-^f^7x-WW-;i/) -fuM^y^ -f- 

(5) 3- (4->f;i/7x-;i/^;p*-;u) yne^^K .x-7-;U-l;* 7- 

(6) 3- (4 - t+As? x.—)\,7>)V*=-)\,) -ytj m-zs^ 

(7) 3- (4-if;i'7x^^;v ! }:z;i/) 7Dft^ 

(8) 3- (4-^ h+v7i-;^W-;p) :/ae":t>$ 7 

(9) 3- (4 h + ->7 jl-)UX)U* — )1,) 

(10) 3- (4 -~ h D-7ai^;U^;i/7h-;u) T'ot?*;^ 

(11) 3- (4 - — h □ 7i-Jl/^;i/*^^) 7Dt't>g /f 77*0 

(12) 3- (4--h07x^H^) 7nt'^^, 

(13) 3— (4-7^7xz;l/AJWtx;i,) :/c/ tf ;J- >g£ jr.-?- 

(14) 3- (4-7^7xx;^^z^) 7Dft>K, 

(15) 3- (4-tFD + v'7x-;l/7>Wz^) 7DtV>^, 

(16) 3- (4-tKD*y7x^WWz;P) :/Dfc::*>& 

(17) 3- (4 -7*Dt7 *-}l> *)U*-)U) 7-Dft>S{ ^f-Jl'.x* 

■r 

(18) 3- (4-7ot7x-;i/XW^l/) 7*nfcf*>& 
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(19) 3- (4-^^71-^*^) -fu\£^ym 7x-;n 

(2 0) 3- (4-^tJD7i^7W-;i') 7ntr*>B& **fr3-7s 

(2 1) 3- (4-?OD7x-^^^t-Jl') "/d kf jcf-;i/jr.^ 

(2 2) 3- (4-^0071^^*-^) 7oiit>K t 

(2 3) 3- (4-?do7i-)M)1'*^) -/ovi'^-^^ '(7 7'ae 

(2 4) 3- (4-^oD7x-Jl/^^^-^) ■/ne^-^St, 

(2 5) 3- (4-^DD7i-*^Hi*) yntf^-^g? 7 x ~ ;u .x 

(2 6) 3- (4 -3- K7 i — JU*>Hi«->l/) yabT^-^®? 

(2 7) 3- (4 -3- K7x — JP^iP*-^). "/Dlf ^f^^ 

(2 8) 3- (4-7W7?;7x;WJi'*-;l') -/ok**^ * 

(2 9) 3- (4 - 7-fef *75 7 71^^**-*) 7'Otf^->^? .x 

(3 0) 3- (4 - tf-^"7 -/a \d* Y V »7 A % 

(3 1) 3- (4-*^4y7i-W)^-^) tf*>& % 

(3 2) 3- (4->7/7x-^^-/P) roh'pi-^Sg jcf-;ujr.^ 

(3 3) 3- (4 fry jLi/UXil/* — A') 7oii»K if'^ 
(3 4) 3- (4 - tf7 x.=-)V*)V*-)\s) -faM^y^i ^fJU^fil', 
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(3 5) 2-7^ y-3 - (2 -7^;p 7i-^^;p*-f) ynt>>^ 
(3 6) 2-757-3- (3-^f;i/7x-;M;i/^-;i/) 7"Dift>il! 1 
(3 7) 2-757-3- (4-^f;l/7x^;i/7;l/*^Ji / ) -?u\i*y^ 
(3 8) 2-75 7-3- (4 - 7 A/* o ? * — /u 7*0 t> > 

as. 

(3 9) 2-t-7h^y*^t:-^7<y-3- (4 -7**n*ju* - 
;i^) 7*dii*>k, 

(40) 2-757-3- (4-^an7x^;^Jl/tv-^) ■T'nfcf*^^ 
(4 1) 2 - t - 7* h * v * */#.=. 5 7 - 3 - ( A ■ - ? o u -7 jc — ;i/ J* 

(4 2) 2-757-3- (3-MJ7HD^^7x;W;Wtz;l,) 



(4 3) 


2 - 


7 5 


7-3 - 


(4 


--fD7i-;^;i/*r.;i/) 7d fcf 


(4 4) 


2 - 


7 5 


7-3 - 


(2 


--hD7x-;i/^;i/*zji/) -^n tf ;t >B5L 


(4 5) 


2 - 


7 5 


7-3 - 


(4 




(4 6) 


2 - 


7 5 


7-3 - 


(2 




(4 7) 


2. 


2 - 


v7^-;i/ 


- 3 


- (4-tKn^y7x^^fi) 7nb?:* 


(4 8) 


4 - 


(2 




- 2 — 7 f;i/7D t: ;Pj>< >uft -? y) y^ — fr 



2 -7x-Jl/7"f 1/- K 

(4 9) 4- (2 -*/U*>y-2 -^f-^7*D{f;i/X;i/7^ ^;U) 7* — 
;W 2-7x-^7'f 

(5 0) 4- (2 2 -7 ^;u7o £;w;ou*^;i<) 7^-=.^ 
2-7x^7*fi,- K 

(5 1) 4- (2 2 -7-^;U7d \£)V* )Vij-f y) -73. — A> 
2 - (4-^f^->7x-;P) -fV7f-U-K 

(5 2) 4- (2 -#>U***v-2 -7f-^7"n tf;i/7 ;u#7h) 7i-;i/ 
2- (3, 4 -v^-f-JU7i-;U) ^VS&®, 
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(5 3) 4- (2 - *;i/**^y-2 ->f^^D^^ h) 7x-^ 

2- (1. 2, 3. 4-fh9tKQ-6-t7f^) 7^U-K 

(5 4) 4- (2 -*W>y- 2 ->f^7n fcf;^ toij-^b) ~7 — to 
2- ( 1 -fJ-to- 2 - hfo-;l/) ^f-U-K 

(5 5) 4- (2 -*;WaK*->-2 ->f^yD^^7-f^) 7x- 

;p 2- (1 2 -tfo-;u) •/-T-U'-K 

(5 6) 3- (4-7Dt7x^f*) yntf^^K?, 

(57) N- t -7h*->-3 - (4-7ot7i-^f*) 7*ot>>7 

(58) N-t-7h#v-3 - (4 - t'7x-Jl/ft) yotf^->T 5 K« ) 

3. r 2 #\ -co or 7 m-e&z>m*mmw, 2 m^tmvut&vno 

4. R 2 **, -CONHOR 8 ^-C*-6lt*^«6ffl^2S^iei£^(:^o 

5. Art*, fcmm.Ts C1-8 7JK^ 7k®£-C®&S*t*:C 1 ~4 7* 
>l/*;Ug-C***, ££^liA, J £ J: O'ESMCi oT, *+to&. /^ 
ny>if, h'J7;^n^fM, - hoi, y7^S, 7fcfi£ 
L N R 1 6 R 1 7 &-C££Iii;K<7>iEfflm 3 ^2 fcttfc 4 mizm t m<olt&®o 

e iot, 7 * - )um-c$> h m^wmw, 3 « * tzam 4 ^kssir 
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8 . it&®**, 

(1) 3- (4 -75 /7x-m) -/otV^ t - 7f J^XtJK 

(2) 3- (4-tKD#y7x-^ft) 7n >j® t 

(3) 2-*-^>u-3- (4-tKD^y7x-W) ^nt»K t- 

(4) 2-^>^;l/-3- (4 -7n^7 jc^;i/-^pj-) ynt't^ t - 7* 

(5) 3 - (4 -* K->7x_W) t - -r >K 

(6) 3- (4-7*nt7xiW^*-ii/) yne^->g? t 

(7) 2-^>y^-3-(4-7a ; t7x-;^;i/^^^) 7nt't>K t 

(8) 3- [4- ( 1 —^-ff-=.ju) y t 

(9) 3- [4- ( 1 7x;fx;l/*-)l/] 7ntf;*->^ 

(10) 3- (4-^F^fy7x^ji/f^) 7Dft>gJ, 

(11) N-t-7*h^v-3 - (4-^ F^y7x-;l/ft) 7*nt>>7 

(12) N-^>y;v^^fy-3- ( 4 - V * v 7 ^ - fr-f-*) 7*nk't> 
75 K> 

(13) N— y^t^v- 3 - (4-^ Ky7x-^W-il/) yn 
t>>7 5 K> 

(14) N-tKn^ry-3- (4-^ h + y7x^JPft) 7 , afi>7; 
H\ 

(15) N-kKn^ry-3- (4-^ h^y7x^;P^jl/7^-Ji/) \£ 
*>7 5 K, 

(16) N-tKD^y-3- (4 - * Y — )\,* — )i>) ^nvf^- 
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h\ 

(17) 2 - t - 7* h^y^^-il'T? / - 3 - (4-^h + y7i-^f 
5*-) -/otfrt^Bg ^>y^iZfiK 

(18) 2-t-7h+y»M-^7^-3 - ( 4 - ^ h * ->7 x^JUX 

(19) 2 - t -7 F^y*M'-^7^ y -3 - (4 - * R'/7x-;^ 
(2 0) 2-T<;-3- (4-^ h^y^x^ju^;!/*-^) -7*ne^->S? 

(2 1) 2- [N — [N — (t-7F+y*W-^) 7i-^^'Jv^] 7 
-3- (4-^ + y7x^j^jwt^ii') ^oif^->^ 

(2 2) 2 -T-b^-^T^ y-3 - (4-^ + y7x-W^t«-Jl') 

(2 3) 2- [N- [N— (t-yh^v*^-^) 75 7] - 

3- (4-^ h+y7x-M;i/*-^) 7*tf tf* >fi£ ^vy'^xxr^, 

(2 4) 2- [N — [N — (t-7'h^y*^*-^) ~7 - )W) v i^} 7 
= y] -3- (4-n ; lfy7x-^W-JV) :/n if* >g£, 

(2 5) 2-7-bf ^75;-3- (4-^^->7xx^H^) ■y'n 

(2 6) 2- [N — [N — (t -T h*v*;w-K-;i/) 7^] - 

3- (4-^ h^y7x-;i/^^*-A') yntV^Si. 

(2 7) 2- [N — [N- ( t -T Y ^rv*;u**-^) 7x-;v^'Jy^-^ 
»;->A/] T^y] -3- (4-n^v7x-WH-^) 7Dt:>>^ 

(2 8) 2- [N — (N-7-tf/l/yjy^) 7^] -3- (4-n^v 

(2 9) 2- [N- [N- (^^v^rfr W-Jl") ^'Jy^] 7^y"] -3- 
(4-^ h + y7x-/^W-^) "7*nt?;*>®^ 
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(30) N-tKD^fy-2-t-7 h^y*;v**-;i/7 >y-3 - (4 - * 

(3 1) N-tKD+y-2- [N- [N- ( t - 7* h * «> * ;i/**-;^) 7^ 
T^y] -3- (4-^^->7x^^;^-^) ^nt't 

(3 2) N-tKo^y-2-7-bf^7;y-3- (4-n+->7x^^ 

(3 3) N-tKD*->-2- [N — [N — ( t -T Y * v# ;w**-;u) ^ 'J 
->;u] 7^] -3- (4-^h^y7x^;i/x;^;i.) 7*d^^75 K, 
10 (3 4) N-bKo+y-2- [N- [N- ( t -7 h 7x 
'yfc-yy) zs)V] -3- (4-^h#y7x-^W-^) 

7 , oe>j->7^ K> 

(3 5) N-kKn*y-2- [N- (N-7-bf-^7V y^) 75;] -3 
- (4 -> .x:=./l>j*;l/ *.=.;!✓) 7"nt't>7? 

15 (3 6) N-tKD + y-2- [N — [N- (^ > frK-JU) ^'Jy^] 
75^1 -3- (4 h^r->7 jl^;1/*;1/*^;u) 7*nk'i>7? 
(3 7) 2-757-3 - (4-^ h^ry7x^;V^;^xji/) 7d^>K 

(38) N-tKn^y-2-7?y-3 - (4 - v"7 

(3 9) 2- [N — (7x^J^'JyJV) 75y] -3- (4-^ h^->7^ 

(4 0) N-kKo+y-2- [N — ( 7 jl ^ ;U r »J -> ;W 7?y] - 3- (4 
h+y7x-;l-x;^-;H 7Dk>>7< K h'J7^tn^^ 
26 (41) N-k Kn + y- 2 - [N- (7 - y ->;U-^ >; v;w) 757] 
-3- (4-^ F^y7xzji/^;u^-ji/) -fu \£-fr >7 « |<* MJ7;^n 
SWISS fcl± 

(4 2) 3- (4-7n^7x-;PXW-^) :7*nb::t>fl£ 
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9. K&mw. 

(1) 7 (3) 3- [4- (2 - tTV 7 jc ^A'XA'*-/!/] 7* 

(2) 3- [4- ( 2 -fcfV 5>*.x*- — ;w) yx-JWJi'*-^ yntf*> 
tfc. 

(3) 2 3- [4- (2 - ^>V7 7-^) -7 .x^.*;* 4/ 

10 (4) n-h Ko*->-2 3 - [4- (2- / «> % /79-*) "7 x 

i o. it^mt\ 

15 (i) 3_ [4- (y<>v^)UTS. ;) y^-fr?-*] ^ot'tyK t -f 

(2) 3- (4-^>y^5J-*v7x-A'f-*) -7*0 hi* >® t -7f^J- 

( 3 ) 3 _[4_(/>!>^^7^) 7x-JW;i'7^^] 7n t 
20 -T'f-ji/x^rA', 

(4) 3- [4- ('«> , /^*7§-/) 7x-;W^#-^] :7*nfcf*>g? t 

( 5 ) 3 _ [ 4 _ (^ov^^ + v) 7x-WW-^j 7net>K t 
25 (6) 2 — 3- [4- (4- h'J^if-A') 7x-J^M-^] 

7net>iS t -7"-f-;U-x;*>-r;K 
( 7 ) 3 _ [ 4 - (7i^;i,xf;;i/) 71-^^*-*] -7*Dlf^->^ t 
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(8) 3- [4- (4-^ h + y7x-;l/xf^;l/) 7 x =.)V7* )V*=-)V\ 7* 

(9) 3 — [4 — (4-h V^-x^-— A') 7i-;U7^*-;w] 7'tti;3->g£ t 

(10) 3- [4- (^>v>r ;i/T^ y) 7x^w] ■/Dt'tvK, 

(11) 3- [4- ("OWJI/TS 7x^il/7^;b] "7*Dfc:*> 

(12) 3- [4- (^>^^75y) 7x-J^W-^] yDt>>g» x 

(13) 3- [4- (^> 7 x^;u7.;u*^.;i/] yoet^BS, 

(14) 2-^f-;w-3- [4- (4-h , J;i'*;i/^;v^f;i,) -7^-;v^ 

-7*0 

(15) 2-^f-A-3- [4- (4-h'J^xf-;i/) 7i^;^^*^;p] 

(16) 3- [4- (7x- JL'Jif-^ ;U) 7 j-^XJ^x^] kf:*- >g£ x 

(17) 3- [4- (4-^f4i/7.j.-;i/xf^) 7 x-;i/^;u.-h^;i/] 

(18) 2— ^>v;u-3- [4- 7^-;u^;i/^- 

(19) 2R-liKD^i/-3- (4 -7*d^7 3--)V7, )V* — )\<) -fu\£a- 

(2 0) 2R-bKD + y-3 - [4- ( 4 - h »J - )V) y 

*xwi<] 7Dt^>|, 

(2 1) 2S-fc;Kcr4r->-3 - [4 - (4 - h 'J )l/xf :7xxwP>OU 

*xwu] ynt't^ 

(2 2) 3- [4- (4-I- l J;i/xf-;l / ) 7x-^XJWt-;i/] 

(2 3) 3- [4- (4 - h 'J ^;u) 7xxj^;^-^] 

(2 4) 3- [4 — (4 — HJ Jl/tf— ;u) 7 x-;i/*;P*zwu] -/ot:*;/^ 
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(2 5) 2 -*-f-IU-3- [4- (l-^-Zf--^) 7i;WM-Jl/] 
(26) 2 - > 3 - [4- (4 -fc KD + y-yf- 1 -~)V) "7x- 

(2 7) N - Kn^y-2-^f^-3- [4- (1-^^-^) 

(28) N-t Ko+y-2-^f^-3 - [4- (4 - V: Kn*y-7f- 
1 ;p) 7x^JM;H-^] 7*nt;i>7^ K, 

(2 9) N - KD+y-2-^f^-3 - [4 - ( 4 — h D ^if-^) 7 
(3 0) 3- [4- (7x-;i'Xf-;i') 7x-w;i'7^-;i'] -fu\£jr> 

(3 1) 3- [4- (7x-;nf-*) 7jl~/U-?-*] -fu\L-*vttii* 
(3 2) c i s-3- [4- ('^VM^T?;) 7x-^^*-^] 7*0 
2 

(3 3) trans-3 - [4 - (a>^JP7U) 7 jl ^ ;P * ;W * ~ ^ ] 
7*0 7*- 2 - J->$c 
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